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(57)Abstract: 

PURPOSE: To provide an electromagnetic waves shielding film excellent in antireflection property and 
to provide the production method of this film. 

CONSTITUTION: The electromagnetic waves shielding film having antireflecting property is obtd. by 
forming a transparent inorg. conductive layer on the surface of a transparent synthetic resin film and 
further forming a layer having lower refractive index than that of the conductive layer. Moreover, the 
surface of the transparent inorg. conductive film formed on a transparent synthetic resin film is 
exposed to low temp, plasma, and then a layer having lower refractive index than that of the 
conductive layer is formed thereon. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electromagnetic wave shielding film which has the acid resistibility characterized by having 
prepared the transparence inorganic conductive layer in the front face of a lucite film, and preparing the 
layer of the refractive index still lower than a conductive layer on the surface. 
[Claim 2] a lucite film ~ a polyethylene terephthalate resin film — it is - a transparence inorganic 
conductive layer — In 203 Sn02 the layer of the refractive index lower than a conductive layer which is the 
layer which consists of mixture — Si02 from — electromagnetic wave shielding film according to claim 1 
which is the becoming layer. 

[Claim 3] The manufacture approach of an electromagnetic wave shielding film of having the acid 
resistibility characterized by forming the layer of a refractive index lower than a conductive layer in the 
front face of said conductive layer after putting the front face of a transparence inorganic conductive layer 
prepared on the lucite film to the low-temperature plasma. 



[Translation done,] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electromagnetic wave shielding film which prevented 

the beam-of-light echo of a conductive layer, and its manufacture approach. 

[0002] 

[Description of the Prior Art] From the cathode-ray tube (it abbreviates to CRT henceforth) currently used 
on various OA displays and home television, such as various computers and a word processor, the harmful 
electromagnetic wave has occurred so much and the health disturbance to the operator by these equipments 
is pointed out. 

[0003] In order to prevent the above-mentioned failure conventionally, various proposals are made, for 
example, it was carrying out sticking the conductive metal mesh itself all over a display, and carrying out it, 
or equipping with the clad metal which sandwiched a conductive metal mesh with glass or a transparence 
plastic sheet all over a display etc. However, by these approaches, since a conductive mesh was used, the 
operator had the problem that the alphabetic character displayed on the display could not be easily seen. In 
order to solve this problem, how to use the mixed film (henceforth the ITO film) of indium oxide and the tin 
oxide known for penetrating a visible ray, and excelling in conductivity, and being able to cover an 
electromagnetic wave effectively as a conductive layer can be considered. However, when the polyethylene 
terephthalate film which prepared the ITO film which is marketed and is used widely was used, the ITO film 
had the refractive index higher than the polyethylene terephthalate film, and since the beam-of-light 
reflection factor was large, the front plate of various OA displays, such as various computers and a word 
processor, etc. had the problem that it could not use, for the application which dislikes a reflect lump of a 
background. 

[0004] Therefore, the object of this invention is to offer the manufacture approach of the electromagnetic 

wave shielding film excellent in acid resistibility, and this film. 

[0005] 

[Means for Solving the Problem] After the above-mentioned object puts the front face of a transparence 
inorganic conductive layer prepared on the electromagnetic wave shielding film which has the acid 
resistibility which prepared the transparence inorganic conductive layer in the front face of a lucite film, and 
prepared the layer of a refractive index lower than a conductive layer in the surface further, and the lucite 
film to the low-temperature plasma according to this invention, it is attained by the manufacture approach of 
an electromagnetic wave shielding film of having the acid resistibility which forms the layer of a refractive 
index lower than a conductive layer in the front face of a transparence inorganic conductive layer. 
[0006] Although you may be what kind of thing as a lucite film used by this invention as long as a 
transparence conductive layer may be formed in this surface at adhesion fitness, it has a mechanical strength 
suitable for roll processing, and a polyethylene terephthalate (it calls for short Following PET) film available 
comparatively cheaply is the most desirable. Although especially the thickness of a lucite film is not limited, 
it is 6 micrometers - 350 micrometers usually 50 micrometers - 125 micrometers most preferably 25 
micrometers - 1 50 micrometers. 

[0007] Although it may be prepared in the front face of a lucite film by this invention, and a transparence 
inorganic conductive layer may be what kind of thing as long as it is the thing of the minerals without 
muddiness etc. which penetrate a visible ray substantially, they are the point of transparency and a 
mechanical strength to In 203 (indium oxide), Sn02 (tin oxide), or In 203. Sn02 The layer which consists 
of mixture (it is called Following ITO) is desirable, and the layer which consists of ITO is the most 
desirable. Although the thickness of the above-mentioned conductive layer is not limited especially if it is 
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the thickness of extent which can demonstrate the engine performance of this invention, 700A - its 2000A is 
usually desirable from the point of 500A - 5000A, film adhesion, and transparency. Generally the layer 
which consists of the above ITO can be formed by the sputtering method, the ion plating method in the 
inside of the oxygen plasma, etc. 

[0008] Although especially the layer of a refractive index lower than said conductive layer used by this 
invention is not limited, it is a layer which consists of organic substance paint films, such as an inorganic 
dielectric (aluminum oxide) of Si02 (silicon dioxide), MgF2 (magnesium fluoride), aluminum 203, etc., 
organic polysiloxane polycondensation film, and bridge formation film of a methacrylic ester compound, 
etc., for example. The layer which consists of Si02 in respect of mechanical strengths, such as acid 
resistibility ability and abrasion-proof nature, is [ among these ] the most desirable. Although it is not 
limited especially if the thickness of the above-mentioned low refractive-index layer is extent which can 
prevent an echo of a visible ray, the thickness from which the optical thickness (refractive index of the 
geometrical thickness x film) in a visible-ray field becomes lambda/4 is the most desirable (lambda is the 
wavelength (nm) of a beam of light here). As the formation approach of the layer which consists of an 
inorganic dielectric, although the sputtering method, the ion plating method, or a vacuum deposition method 
is raised The inorganic dielectric layer formed by these approaches Adhesion with the ITO film cannot say 
that it is enough, but it is sufficient for a blemish just, it may carry out [ depending on a busy condition, an 
inorganic dielectric layer may exfoliate from the ITO film, or ], and it is the point of film reinforcement. 
Before forming said inorganic dielectric layer in the front face of a transparence inorganic conductive layer, 
it is more desirable to perform processing which puts the front face of a transparence conductive layer to the 
low-temperature plasma. To form the above-mentioned inorganic dielectric layer with good adhesion with 
the most advantageous vacuum deposition method especially in respect of a limit of membrane formation 
equipment, a running cost, an equipment maintenance, etc., the transparence inorganic conductive layer by 
the above-mentioned low-temperature plasma needs to be surface pretreated. The low-temperature plasma 
introduces gas in the tub of a reduced pressure condition, and is generated by impressing a direct current, an 
alternating current, and high-frequency voltage to the electrode in a tub. Although especially the gas used 
here is not limited, it is oxygen and an argon preferably and the object which abolishes the danger of 
electrical-characteristics degradation of the ITO film to its argon gas is the most desirable. Although the 
pressure of the gas used is not limited especially if it is range by which the plasma state is stabilized, it is 
5x10-5 - IxlO-lTorr preferably. Although low-temperature plasma treatment time amount changes with 
conditions of the plasma, treatment effect usually sufficient in about 10 seconds or more is acquired. 
Although formation of an inorganic dielectric layer does not interfere also once exposing it into atmospheric 
air after it carries out low-temperature plasma treatment of the front face of a transparence inorganic 
conductive layer, it is more desirable to carry out from the object which prevents contamination by the dust 
in atmospheric air immediately after carrying out low-temperature plasma treatment of the front face of a 
transparence inorganic conductive layer. 

[0009] According to this invention, even if it does not ground a transparence inorganic conductive layer 
with lead wire etc., it is checked that an electromagnetic wave shielding effect is discovered. However, 
when you need the touch-down of a transparence inorganic conductive layer, and connection with lead wire 
for grants, such as antistatic nature and fog resistance by warming, it can carry out a device with which a 
part of conductive layer is not covered by the insulator layer with the mask technique which was 
respectively suitable for the object. 
[0010] 

[Example] An example is given below and this invention is explained still more concretely. 
[001 1] The ITO film was formed by the ion plating method on one side of 50-micrometer article of the PET 
film ("himiler" T type) of example 1 and example of comparison 1 marketing. [ by Toray Industries, Inc. ] 
ITO uses the sintering pellet article of content Sn02 5% of the weight, in the oxygen low-temperature 
plasma, with the electron beam, was heated and was evaporated. The rate of sedimentation to a PET film top 
was about 1 .5 A/second, and thickness was about 800A. Once take out in atmospheric air and then a PET 
film with the ITO film is attached in PURANETARI in the vacuum tub of a vacuum evaporator (SGCMade 
from Showa Vacuum- 16 WA). Introducing argon gas in a tub to lxlO-4Torr in the place which exhausted 
the inside of a vacuum tub with the vacuum pump, and reached 3xl0-5Torr When 13.56MHz high- 
frequency power was impressed to the coiled form electrode arranged in a tub output 600W, the plasma of a 
purplish red color occurred in [ whole ] the vacuum tub. After putting an ITO film surface to the above- 
mentioned plasma ambient atmosphere for 1 minute, impression of the high-frequency power to an electrode 
and installation of argon gas were suspended, and plasma treatment was finished. The pressure in a vacuum 
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tub was 5xlO-5Torr. Then, Si02 Heating evaporation was carried out with the electron beam, and it was 
made to deposit on the above-mentioned ITO film. The rate of sedimentation was about 1 8A/second, and 
thickness was about 940A. It evaluated [ film / which was obtained / surface treatment ] about a 5 times 
forward beam-of-light reflection factor, membranous adhesion, surface abrasion-proof nature, and each 
electromagnetic wave shielding item. The forward beam-of-light reflection factor was measured with U- 
Hitachi recording spectrophotometer 3400 mold 5 times. Si02 the spectrum of the visible-ray field of the 
film before forming the film — a beam-of-light reflection factor spectrum (from an ITO film side to 
measurement) — drawing 1 — an ITO film top — Si02 the spectrum of the visible-ray field of the film in 
which the film was formed — a beam-of-light reflection factor spectrum (from a Si02 film side to 
measurement) is shown in drawing 2 . The beam-of-light reflection factor in 550nm wavelength is Si02. It 
is Si02 on the ITO film to that (example 1 of a comparison) which was about 20% (a rear-face echo is 
included) before forming the film. It of the film in which the film was formed was reduced to about 6% (a 
rear- face echo is included), and the feeling of a moire by beam-of-light echo was not sensed at all. 
Membranous adhesion is the ITO film and Si02. When the approach of tearing off quickly at the include 
angle of 90 degrees estimated after cutting the 100 squares deeply in about lcm2 area with the cutter knife 
from the film side and sticking a cellophane tape on it at homogeneity, both exfoliations of the film could 
not be found and its adhesion was good. While surface abrasion-proof nature applied the load of 400 g/cm2 
with the flannel cloth, when the approach of observing the generating situation of the blemish at the time of 
100 round-trip ****** estimated, both generating of a blemish is [ nothing ] and was good. When the 
contiguity electric-field shielding-effect measurement which used the eel of the Kansai Electronic Industry 
Development Center method estimated electromagnetic wave shielding, both the damping factors of the 
electromagnetic wave in the frequency of 300MHz were 17dB. Furthermore, although same assessment was 
performed after leaving it under the environment of 50 degree C and 90%RH for 96 hours, any item was 
found [ that it is good ] by endurance not changeful. The above result was shown in a table 1 . 
[0012] Except using a commercial PET film with the transparence electric conduction film (ITO) (thickness 
of 50 micrometers of T-R60 made from Oriental Metallizing "meta-cristae", and PET) instead of forming 
the ITO film on an example 2PET film, like an example 1, argon gas low-temperature plasma treatment of 
the ITO film surface is carried out, and it is Si02. The film was vapor-deposited. The beam-of-light 
reflection factor in the heart and 600nm wavelength is about 6% (a rear-face echo is included) as the same 
approach as an example 1 estimated the engine performance of the obtained surface treatment film, and the 
feeling of a moire by beam-of-light echo was not sensed at all. Si02 Membranous adhesion and abrasion- 
proof nature were good, and the damping factor of the electromagnetic wave in the frequency of 300MHz 
was 19dB. Furthermore, although same assessment was performed after leaving it under the environment of 
50 degree C and 90%RH for 96 hours, any item was found [ that it is good ] by endurance not changeful. It 
was shown in the table 1 of the above result. 

[0013] It is PET/ITO/Si02 like an example 2 except having made the argon gas low-temperature plasma 
treatment conditions of an example 3 ITO film surface into processing- time 15 seconds by ultimate-pressure 
force 3xl0-5Torr in a vacuum tub, after [ argon gas installation ] pressure lxlO-4Torr, the frequency of 
13.56MHz, and output 200W. The film was obtained. The beam-of-light reflection factor in the heart and 
600nm wavelength is about 6% (a rear- face echo is included) as the same approach as an example 1 
estimated the engine performance of the obtained surface treatment film, and the feeling of a moire by 
beam-of-light echo was not sensed at all. Si02 Membranous adhesion and abrasion-proof nature were good, 
and the damping factor of the electromagnetic wave in the frequency of 300MHz was 19dB. Furthermore, 
although same assessment was performed after leaving it under the environment of 50 degree C and 90%RH 
for 96 hours, any item was found [ that it is good ] by endurance not changeful. The above result was shown 
in a table 1 . 

[0014] It is PET/ITO/Si02 like an example 2 except having made the argon gas low-temperature plasma 
treatment conditions of an example 4ITO film surface into processing-time 5 minutes by ultimate-pressure 
force 3xl0-5Torr in a vacuum tub, after [ argon gas installation ] pressure lxlO-4Torr, the frequency of 
13.56MHz, and output 800W. The film was obtained. The beam-of-light reflection factor in the heart and 
600nm wavelength is about 6% (a rear-face echo is included) as the same approach as an example 1 
estimated the engine performance of the obtained surface treatment film, and the feeling of a moire by 
beam-of-light echo was not sensed at all. Si02 Membranous adhesion and abrasion-proof nature were good, 
and the damping factor of the electromagnetic wave in the frequency of 300MHz was 19dB. Furthermore, 
although same assessment was performed after leaving it under the environment of 50 degree C and 90%RH 
for 96 hours, any item was found [ that it is good ] by endurance not changeful. The above result was shown 
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in a table 1 . 



[0015] Example 5Si02 It is PET/ITO/MgF2 like an example 2 except forming MgF2 (magnesium fluoride) 
with a vacuum deposition method instead. The film was obtained. Membrane formation conditions were 
[ about 25 A /and the thickness of vacuum tub internal pressure 5xlO-5Torr, electron beam heating, and the 
rate of sedimentation ] about 1000A a second. When the same approach as an example 1 estimated the 
engine performance of this film, the beam-of-light reflection factor in 600nm wavelength is about 6% (a 
rear- face echo is included), and the feeling of a moire by beam-of-light echo was not sensed at all. MgF2 
Membranous adhesion and abrasion-proof nature were good, and the damping factor of the electromagnetic 
wave in the frequency of 300MHz was 19dB. When same assessment was performed after leaving it under 
the environment of 50 degree C and 90%RH for 96 hours, generating of some blemish was seen in the 
abrasion-proof sex test. However, endurance was also good not changeful except it. The above result was 
shown in a table 1 . 

[0016] It is PET/ITO/Si02 like an example 1 except not carrying out argon gas low-temperature plasma 
treatment of an example of comparison 2ITO film surface. The film was obtained. Si02 It is Si02 at the 
whole surface product stuck to the cellophane tape when membranous adhesion was similarly estimated as 
the example 1 . The film exfoliated. The result was shown in a table 1 . 

[0017] PET/ITO/MgF2 film was obtained like the example 5 except not carrying out argon gas low- 
temperature plasma treatment of an example of comparison 3ITO film surface. MgF2 It is MgF2 at the 
whole surface product stuck to the cellophane tape when membranous adhesion was similarly estimated as 
the example 1 . The film exfoliated. The result was shown in a table 1 . 



[0018] 
[A table 1] 
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[0019] 

[Effect of the Invention] Since this invention is an electromagnetic wave shielding film which has the 
configuration which prepared the transparence inorganic conductive layer in the front face of a lucite film, 
and prepared the layer of a refractive index lower than said conductive layer in the surface as stated above, it 
has electromagnetic wave shielding, and is excellent in visibility, and can offer the electromagnetic wave 
shielding film which prevented the beam-of-light echo of a conductive layer. Furthermore, after putting the 
front face of a transparence inorganic conductive layer to low-temperature plasma, such as argon gas, the 
electromagnetic wave shielding film excellent in the endurance of film reinforcement, such as film adhesion 
and abrasion-proof nature, which has electromagnetic wave shielding, and was excellent in visibility, and 
prevented the beam-of-light echo of a conductive layer can be offered by the approach of forming the layer 
of a refractive index lower than a conductive layer in the front face of a transparence inorganic conductive 
layer. 
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* NOTICES * 

JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 11 
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[Drawing 2] 
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